Physiological aspects of the regulation of ketogenesis.
The importance of ketone bodies (acetoacetate and 3-hydroxybutyrate) as substrates for peripheral tissues, especially nervous tissue, of man is now firmly established. This has renewed interest in the factors that control the production of ketone bodies by the liver in various physiological situations, such as alterations of dietary status, stage of development or alteration in demand for circulating substrates (e.g. in exercise or lactation). In the discussion of the regulation of ketogenesis in the present paper, distinction is made between extrahepatic and intrahepatic control. The former is mainly concerned with the factors (e.g. hormonal status of animals) that alter the flux of non-esterified fatty acids to the liver, whereas intrahepatic regulation involves the fate (esterification versus beta-oxidation) of fatty acids within the liver. Emphasis is placed on the fact that alterations in blood glucose concentrations are indirectly responsible, via effects on insulin secretion, for the extrahepatic control of ketogenesis. By analogy, it is postulated that the carbohydrate status of the liver may play a role in the intrahepatic regulation of ketogenesis. Some support for this postulate is provided by comparison of measurements of blood ketone-body concentrations in various inborn errors of hepatic carbohydrate metabolism (e.g. deficiencies of glucose 6-phosphatase, fructose 1,6-bisphosphatase and glycogen synthase) in man and by experiments with isolated rat hepatocytes. Present information on the short- and long-term factors that may be responsible for the altered rates of ketogenesis during the foetal-neonatal and suckling-weanling transitions, in lactation, on feeding a high-fat diet and post-exercise is discussed. It is concluded that the major factors involved in the regulation of ketogenesis in these situations are (a) flux of non-esterified fatty acids to the liver and (b) the partitioning of long-chain acyl-CoA between the esterification and beta-oxidation pathways.